This paper reports the plasticisation effect of the ionic liquid, 1-ethyl-3-methylimidazolium acetate 20 ([Emim][OAc]), as compared with the traditionally used plasticiser, glycerol, on the characteristics of 21 starch-based films. For minimising the additional effect of processing, a simple compression moulding 22 process (which involves minimal shear) was used for preparation of starch-based films. The results 23
7 moulding area with polytetrafluoroethylene glass cloths (Dotmar EPP Pty Ltd, Acacia Ridge, Qld, 130 Australia) located between the starch and the mould, and then compression moulding was carried out at 131 160 °C and 6 MPa for 10 min, followed by rapidly cooling to room temperature with circulation of 132 water before opening the mould and collecting the sample. All the samples were conditioned at 52% 133 relative humidity by placing them in a desiccator with saturated magnesium nitrate solution at room 134 temperature for one month before any characterisation work. 
Characterisation 141

Scanning electron microscopy (SEM) 142
The starch samples were cryo-ground in liquid nitrogen and then put on circular metal stubs 143 previously covered with double-sided adhesive before platinum coating at 5 nm thickness using an Eiko 144 Sputter Coater, under vacuum. The morphology of the starch samples was examined using a scanning 145 electron microscope (SEM, JEOL XL30, Tokyo, Japan). An accelerating voltage of 3 kV and spot size 146 of 6 nm were used. 147 148
X-ray diffraction (XRD) 149
The starch samples were placed in the sample holder of a powder X-ray diffractometer (D8 Advance, 150
Bruker, Madison, USA) equipped with a graphite monochromator, a copper target, and a scintillation 151 counter detector. XRD patterns were recorded for an angular range (2θ) of 3-40°, with a step size of 152 8 0.02° and a step rate of 0.5 s per step, and thus the scan time lasted for approximately 15 min. The 153 radiation parameters were set as 40 kV and 30 mA, with a slit of 2 mm. Traces were processed using 154 the Diffracplus Evaluation Package (Version 11.0, Bruker, Madison, USA) to determine the X-ray 155 diffractograms of the samples. The degree of crystallinity was calculated using the method of Rubio, Flanagan, Gilbert, and Gidley (2008) where A ci is the area under each crystalline peak with index i, and A t is the total area (both amorphous 160 background and crystalline peaks) under the diffractogram. 161
The V-type crystallinity (the crystalline amylose-lipid complex) was calculated based on the total 162 crystalline peak areas at 7.5, 13, 20, and 23° (van Soest, Hulleman, de Wit, & Vliegenthart, 1996) . 163 164
Nuclear magnetic resonance (NMR) 165
The rigid components of the starch-based films were examined by solid-state 13 C cross-polarization 166 magic angle spinning nuclear magnetic resonance ( 13 C CP/MAS NMR) experiments at a 13 C frequency 167 of 75.46 MHz on a Bruker MSL-300 spectrometer. Using scissors, the sheets were cut into small evenly 168 sized pieces and were packed in a 4-mm diameter, cylindrical, PSZ (partially-stabilized zirconium oxide) 169 rotor with a KelF end cap. The rotor was spun at 5 kHz at the magic angle (54.7°). The 90° pulse width 170 was 5 s and a contact time of 1 ms was used for all samples with a recycle delay of 3 s. The spectral 171 width was 38 kHz, acquisition time 50 ms, time domain points 2 k, transform size 4 k, and line 172 broadening 50 Hz. At least 2400 scans were accumulated for each spectrum. Spectra were referenced 173 to external adamantane. Spectra were analysed by resolving the spectra into ordered and amorphous9 subspectra and calculating the relative areas as described previously (Tan et al., 2007 Dynamic mechanical thermal analysis (DMTA) was performed on the rectangular tensile bars of the 189 plasticised starch samples by using a Rheometric Scientific™ DMTA IV machine (Rheometric 190 Scientific, Inc., Piscataway, NJ, USA) with the dual cantilever bending mode from −100 to 110 °C, with 191 a heating rate of 3 °C/min, a frequency of 1 Hz, and a strain value of 0.05%. The dynamic storage 192 modulus (E'), loss modulus (E"), and loss tangent (tan δ = E"/E') were obtained from the tests. glycerol from 9% to 27%), suggesting that glycerol could promote the formation of the single-helical 272 amylose structure. However, the B-type crystallinity largely decreased (from 26.6% to 13.9%) with a 273 higher glycerol content, resulting in a decrease in the total crystallinity (from 32.1% to 20.7%). Along 274 with the previous morphological results, it is interesting to summarise that a higher glycerol content (less 275 water content) could result in more granule remains but less B-type crystallinity with the processing 276 method used in this study. To examine the mobile elements of the starch sheets, 13 C SPE/MAS spectra were recorded, which 300 revealed the presence of amorphous starch as shown in Figure 3 . To calculate the amount of mobile 301 amorphous starch, it was assumed that all the crystalline starch was described by the XRD crystal-defect 302 fitting. Then, the difference in the percentage between amorphous starch calculated from XRD and that 303 16 from 13 C CP/MAS was considered to be due to the mobile amorphous starch. showed the same trends as for σ t . G9 or I9 showed the lowest elongation at break (ε b ) while G18 or I18 322 had the highest (30%). These results confirmed the brittle nature of fracture surfaces of G9 and I9. 323
With a further increase in the plasticiser content from 18% to 27%, the plasticisation effect decreased 324 the ε b . This could be because when the material became too soft by the plasticiser there was no work 325 hardening to stabilise drawing; this could also be ascribed to possible phase separation when the 326 plasticiser content was too high. Taking into account of the high variance of ε b , the overall trend of the 327 mechanical property data was that Tables   Table 1 Sample 
